
United States General Accounting Office 

Testimony 

For Release Fighting Groundwater Contamination: 
on Delivery 
Expected at 
9:30 a.m. 
Tuesday, 
May 17, 1988 

State Activities To Date and the 

Need for More Information From EPA 

Statement of 
Eleanor Chelimsky, Director 
Program Evaluation and 

Methodology Division 

Before the 
Subcommittee on Water Resources, 

Transportation, and Infrastructure 
Committee on Environment and Public Works 
United States Senate 

. 

GAO/T-PEMD-88-7 



MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE: 

It is a pleasure to be here today to discuss an issue-that 

is of particular importance to this committee and the nation: 

fighting groundwater contamination. At the request of Senator 

Baucus, we have evaluated two specific areas of concern. First, 

the efforts of the state governments to protect groundwater 

resources. Second, the information available from the Environ- 

mental Protection Agency to help state officials set technically 

sound groundwater protection standards. My testimony today 

summarizes the information in our two reports to the Subcommittee 

on Hazardous Wastes and Toxic Substances. 

Introduction and Methodology 

Groundwater is a major source of fresh water, used for a 

wide variety of purposes. The use of groundwater has been 

increasing at a faster rate than the use of surface water. In 

1950, 34 billion gallons per day were used in the United States'. 

This doubled to reach 68 billion gallons per day in 1970 and rose 

again to 89 billion by 1980, an overall increase of 160 percent 

in 30 years. Almost two-thirds of withdrawn groundwater is used 

for irrigation: the remainder is predominantly used for public 

water supplies and industry. Approximately 11.5 billion gallons 

of groundwater are used every day for public water supplies, 

one-third of the total water consumed for this purpose. About 50 

percent of the population in the United States relies on ground- 
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water for drinking water. This is the part of the population 

that would be most immediately affected by groundwater contamina- 

tion. The population of a few states rely almost totally 

on groundwater for their drinking water (See Table 1.) 

Given this context, it is clear that the efforts of the 

state governments to protect groundwater are very important. 

Several contamination protection techniques have been used. The 

one we focused on is the use of groundwater standards. Other 

measures of prevention (which are essentially controls over the 

sources of contamination) include reducing the disposal of wastes 

on or in the land, enforcing strict standards for sources of 

contamination, and prohibiting the placement of potential contam- 

ination sources above aquifers1 that are particularly vulnerable 

to contamination. Groundwater standards, which do not themselves 

prevent contaminants from entering groundwater, become preventive 

primarily by playing a role in each of the above techniques. 

There are two types of groundwater standards used by the , 

states: numeric and narrative. A numeric standard specifies a 

maximum concentration of a particular contaminant. A narrative 

standard specifies a general prohibition against particular types 

of contaminant discharges or identifies a general level of 

quality to be achieved. 

1 An aquifer is a subsurface geological formation of layers of 
sand, gravel or rock bearing quantities of groundwater. 
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Table 1: State RdianCe M 

Crowdwater for Drinkinq Water Numberof 
% drinking water from groundwater states 

o- 10% 1 

ll- 20 1 

21. 30 4 

31. 40 8 

41. 50 10 

51- 60 11 

61. 70 9 
71. 60 

81. 90 

91.lcil 

Total 

4 

6 

2 

56' 

aOne respondent did not ans.ve~ thls question 

. 
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Numeric standards are based upon specific information about 

the effects of contaminants and the level of protection that is 

being attempted. A numeric standard is usually based on an 

estimate of the effect on health and public welfare of exposure 

to specific levels of a contaminant. Once the standard has been 

established, conditions of applicability are developed. For 

example, the standard might be applied to specific classes of 

groundwater or might be used in setting discharge limits. In our 

work, we were especially interested in ambient standards, that 

is, standards applied to groundwater in the ground. Ambient 

standards constitute the reference points by which groundwater 

quality is measured. 

Establishing narrative standards does not require specific 

knowledge about contaminants. Narrative standards, because of 

their general wording, are applied case by case. In addition, if 

a narrative standard is applied in such a way as to make poten- 

tial polluters responsible for showing that the standard will not 

be violated, regulators need not anticipate every possible 
l 

situation in which contamination may occur. 

Both numeric and narrative standards have their disadvan- 

tages. The number of contaminants that may enter the environment 

makes the development of numeric standards for any substantial 

proportion of the relevant chemicals almost completely infeas- 

ible, yet many state governments attempt to set such standards. 

The flexibility of narrative standards places a heavy administra- 
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tive burden on regulators to evaluate each permit application. 

Neither approach has emerged as the first choice of state 

regulators; indeed, both types of standards may be necessary. 

Our evaluation of the state programs focused on five areas: 

First, the context in which state groundwater standards are 

developed. Next, the description of the state standards them- 

selves. Third, the differences in state standards. Fourth, the 

states' standard setting processes. Finally, the application of 

the standards. We conducted a detailed survey of all 50 states 

and 7 U.S. territoriesz; our response rate was 100 percent. In 

addition, we reviewed documentation on all the respondents' 

groundwater protection programs and conducted an in-depth review 

of the technical literature. 

The Context of State Groundwater Standards 

In all but 1 state (Georgia), significant groundwater contamina- 

tion sources had been identified. Each state has been faced wi;h 

its own unique set of contamination sources. The most signifi- 

cant concern (mentioned by 50 of the 57 respondents) has been 

contamination from underground storage tanks. Figure 1 presents 

the contamination sources listed by our respondents. 

All states have some sort of authority for protecting 

2 American Samoa, District of Columbia, Guam, Northern 
Marianas, Puerto Rico, Trust Territory of the Pacific 
Islands, Virgin Islands 
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LUb and spills 

Underground storage tanks 

Aboveqround storage tanks 
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L 

I 

0 10 20 30 

Numbef d statea 

aThis question was addressed to all 57 state resoondents. 

40 50 
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groundwater quality: 15 of 57 respondents operate under specific 

groundwater legislation, 36 under general water quality legisla- 

tion. Responsibility for protecting groundwater quality has been 

vested in designated lead agencies or steering committees in 39 

of the 57 respondent cases and was diffused among several state 

agencies in 16 of the remainder. No trends toward particular 

legislative or organizational approaches were apparent. (See 

Tables 2 and 3.) 

Only about 40 percent of the respondents (22 of 57) had a 

groundwater protection plan, but most of the others (31 of 35) 

had one in development or planned to develop one. Most repon- 

dents (50 of 57) indicated that some type of groundwater protec- 

tion policy guided their groundwater efforts. 

A wide range of program activities has been implemented for 

protecting groundwater quality. In some areas, these activities 

were better developed than others, yet shortfalls were evident. 

In particular, about 80 percent of the respondents had made . 

extensive (moderate to very great) efforts to develop groundwater 

strategies; the extensiveness of this activity may result, at 

least in part, from the financial support from EPA under the 

Clean Water Act. About two-thirds of the respondents had made 

extensive efforts in aquifer mapping and groundwater monitoring, 

indicating that they were attempting to understand their avail- 

able resource and contamination problems. However, almost 60 

/percent of the respondents (33 of 57) had very limited develop- 
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Table 3: Responalblllty for Leadagency 
Gromdwater ProtectIon in the 57 Statea 0, steering Diilured 

State’ committed authority 
No agency 

reaponruble 

Alabama 

Alaska 

. 

s 

Amencan Samoa ~- 
Aruona - 
Arkansas 

Callforma 

Colorado 

Connecticut 

Celaware 

Dlstnct Of~Columbta 
FlorIda 

. 
. 

. 

. 

. 

. 
- 

. 

. 

. 

Guam . 

Hawatt . 

Idaho . 

IndIana 

Iowa . 

Kansas . 

Kentuckv 

Louwana 

. 

. 

Uame . 

Marvland . 

Massachusetts 

Mlchlgan 

Mmnesota 

Mississippi 

MISSOURI 

Montana 

Nebraska 

Yevada 

New Hampshire 

. 

. 

. 
. 

. 

. 

. 

P 

. 

. - . -. . 
North Carolma 

North Dakota 

Northern Mananas 

. 

. 

. 

Ohlo 
Oklahoma 

. 

. 

Oregon 
PennsylvanIa 
Puerto RICO 
9hode Island 
South Carolma 

South Dakota 
Texas 

. l 

. 

. 
. 

. 
. 

& 

Tennessee 
Trust Terntory of the Pacific Islands 
litah 

. 

. 
. 

Vermont . 

Washmoton 

West Vlrglnla 

Wisconsin 
Wyommg 
Tots1 

. 
z 
. 

. 

39 16 2 

dTh~s question was addressed to all 57 state respondents 
‘EPA old not reoort a ieao agency or steenng commlttee !n Stata Ground-Water Program Sunwrles 
lwashlngton DC March 1985) 
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ment of groundwater standards (less than a moderate extent). 

Since standards play such an important role in the development 

and application of contamination prevention activities, this 

means that the latter will be weakened in those areas where 

development of groundwater standards has been limited. At the 

time of our survey, the greatest focus for protection was on 

discharge controls - 80 percent of the respondents had made 

efforts of moderate or greater extent. That many state programs 

were still in development may be indicated by relatively little 

activity reported by 31 of 57 respondents in the interchange of 

information pertaining to groundwater (less than moderate 

extent). Tables 4 and 5 respectively characterize the extent of 

groundwater protection activities and protection policies across 

the states. 

Description of State Standards 

At the time of our evaluation, 26 states (of 50 states, 7 

territories) had numeric standards specifying quantitative levels 

for contaminants. Narrative standards had been established in 38 

states, many of them the same states that had numeric standards. 

Only 3 states had numeric standards without also having narrative 

standards, but 15 states had narrative standards without having 

numeric standards. Sixteen states had neither numeric nor 

narrative standards. (See Table 6.) 

We found 1,019 numeric standards in 26 states covering 260 
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7ahl, QI ~b Extent of State Crolndwatar Protcctim ActivLtise 

No 
Littls some Modomto Gmst 

VW 
Actlviv sctfvtty -2-t 
development of groundwater palicy and protection strategy 1 6 5 16 15 14 

Development of groundwater standards 7 16 10 5 9 10 
Aqucter mapplng 2 4 10 23 9 9 
Control of discharges to groundwater 1 3 7 13 - 17 16 
Groundwater monttonng 1 8 15 16 14 3 
ProtectIon of sobsource aqulters 18 15 10 6 4 2 
Contammatlon response program 2 4 a 14 19 !O 
Septic management program 1 6 11 16 14 9 
Above-ground and underground storage-tank program 4 3 12 13 17 a 
Agrkxltural cantammatlon program 6 a 22 15 5 1 

Soled-waste and wastewater dlsposat program 0 2 6 a 2.2 19 
Underground qectlon control program a 1 5 11 18 14 

011. and water well programs gas, 3 4 6 14 14 13 
Exchange of lnformatlon 4 6 21 13 9 3 
- 

‘Thm queatlon was addressed to a11 57 state raqxndents. Some did not respond fw portrulw acm,t,bS, 

Table 5s State Croutdntsr Protection Numbor of rtstos 
Policisr by fyp GAO 

pow VP. -v EPA’ 
Any type 50 31 
NondegradatIon 29 16 
LlmMd degradation 16 17 
Oifferentjat protectlon 16 12 
Other 2 . 
None 7 . 

‘This uuesr~on nds addressed to all 57 state reSwndentS More than one policy rym cqa t,a 
ldenlllleo 

bU S Enwonmenlal Pmectbon Agency. State Ground-Water Program Summwles (Washmgton. D C 
March fgeSl 
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. 
. 
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Trust Temtory of the Pacific 
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Vlrgln Islands 
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WashIngton 
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Total 

. 

. 

. . . 

. 
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. . . 

. . . 

26 3s 23 IS 

*These c,uestwnS rem aOOresred to all 57 State resWOants 
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distinct contaminants, with as few as 14 contaminants covered in 

one state and as many as 190 in another. The contaminants 

included the physical and radiological characteristics of 

groundwater, various inorganic compounds, biological substances 

and, most prominently, organic compounds, including a large 

number of volatile organic compounds and pesticides. The list 

included the 34 contaminants covered by EPA's drinking water 

standards; in fact, these 34 contaminants constituted, on the 

average, about 62 percent of the numeric standards in each of the 

states. On the average, 20 states had standards for 19 contamin- 

ants not included in EPA's drinking water standards. (See Tables 

7 and 8.) 

For the most part, the numeric standards were intended to 

protect human health or drinking water, but in many states they 

were also intended to protect other uses of groundwater. In some 

states, different contaminant levels had been established for 

these different uses. 

. 

The states' narrative standards differed considerably, 

usually specifying some standard or quality, or prohibiting some 

type of contamination. Their differences made it difficult to 

count and compare them. Most of the states used their narrative 

standards to protect human health or groundwater uses. Figure 2 

presents data on the bases for narrative standards. A substan- 

tial number also intended their standards to protect the environ- 

ment or made a general prohibition against the introduction of 
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Table 7: CmksminantS ROqdatsa ‘y tne Xatea 

Ch88 

Physical characteristic of groundwater 

ContrminWll 

Alkakmty. brachemrcal oxygen demand. chemrcal oxygen demand, cOto,,a corrOs,v,ty,~ 
dmdved OxvQen. Odor ’ S+ d taste. temperature, total dissolv& soil~s.’ total hardness 
turbtdltp - 

Inorganic compound 
Metal Antimony, arsenrc.’ barium. beryftrum. boron. cadmrum.’ calcrum. chromrum 1 copper 1 

~ron,~ lead.’ magnesium. manganese.’ mercury.’ ntckel, potassrum. selenrum,’ srlver,’ 
sodium. thallium. zinc’ 

Nonmetal Ammonra. bow acrd. borates. and metaborates as boron; brormde; chionde; cyamde: 
fluorrde:’ hvdroqen sulfide: Mate as N.’ Mate t nrtrrte as N: nrtnte: sulfate’ 

Measure of rnorganrc contaminatron 

Radloloaicrl aotivity and rubrtanco 

Org8nlc compound 
Volatrle Benzene: carbon tetrachlorrde. chlorobenzene. chloroform; 1,2drbromo-3chloropropane: 

1 2.drbromoethane; pdrchlorobenzene: 1 ,t dichloroathane: 1.2dichloroethane~ 1 1. 

Nonvotattb 

Pesticide 

Measure ot oraantc contammation 

drchloroethylene; 1.2Qichloroethylene: trans-1,2dichloroethylene; dichloroftuoromethane; 
dichtoropropanes; 1.2dichloropropene; ~1%l .J-dichloropropene; trans.1 &dichloropropene; 
1.3.dichloropropylene; ethylbenzene; ethylene drbromtie; hexachloroethane; methyl 
chloride: methylene chloride; nrtrobenzene: styrene; tetrachlorobenzenee: 1, i ,2,2- 
tetrachloroethane: tetrachloroethylene: 1 ,1.2.2-tetrachtoroethytene; toluene: 
tnchtorobenzenes; 1.1 ,l~tnchlofOethene; t ,1,2-tnchlomethane: tnchloroethylene; 
trrchlorofluoromethae; tnchlorotnfluoroethanes; vinyl chloride: m-xylene + p-xylene; o. 
xylene; xylenes, total 

Acenaphthene; acetone: acrjlrc acid: acrylonttnte: alkyt dimethyt benxyl ammontum 
chloride; alkyl drphenyt oxide sulfonates; amrnomethylene phosphonrc acrd salts: 
ammopyrrdine; amkne: anthracene: afyltnazoles: azobenzene: benz(a)anthracene; 
benzrdene: benzrsothrazole: benzo(b)-fluoranthene: benzo(k~fluo+anthene: 
benzo(a)pyrene; brs (2chtoroethyt) ether: bromodichloromethane: bromoform: 
bromomethane; butoxyethoxyethanol: butoxypropanal; butyl benzyl phthalate: butyl 
isopropyl phthalate: carbon drsulfide: chloroethane; 2chloroethytvinyl ether; 
chloromethane: 2chloronaphthalene; Pchtorophenol: 5-chloro+tolutdme: chrysene: 
drbromochloromethane: drbromodrchtoromethanne; 2.2dibromo4mtnloproplonamtde: 3.3’. 
drchlorobenzidene; 2.4dehlorophend: dtethyl phthatate; nndimethyl amline; 
drmethylformamrde: dimethyl phthalate; 26dmltrotduene; di-n-butyl phthalate: d1-(2- 
ethylhexylj-phthalate (CEHP): dt-n-octyl phthalate: dtphenythydrazw-te; dcdecylguanrdrne 
salts; dyphylline; ethylene chlorohydnn: ethylene glycol; ethylene oxrde; ethylene throwa; 
fluoranthene: fluorene; guarfenesin: hexachlorobutadiene: hexachlorocyclohexanes: 
hexachlorocyclopentadrene; hexachlorophene: 2-hexanone; hydroqurnone; 2~(2-hydroxy 
3Sdi-tertpentylphenyl) benzotnazole: l-hydroxyethylrdene-1 ,ldiphosphono acid: lndeno 
(1.2.3cd) pyrene: rsophorone; mercaptobenzothrazole; methacrylic acrd: 
methoxyethylbenzene; methylbenz(a)anthracenes; methylene brsthrocyanate; 4-(l- 
methylethoxy)1 -butanol: 2,methylethyl-1.3-drOxolaW methyl ethyl ketone; methyl rsobutyi 
ketone, methylmethacrylate: methyl-n-butyl ketone; monohydnc phenol: naphthalene; 
naphthalene (total) (PAHs): nracmamrcle; nrtnlotnacetrc acid; n-nrtrosodrmethylamrne, 
phenanthrene. phenols (total); phenyl ether: phenylproparlplamrne: polychlonnated 
brphenyis (PC%), pyrene. pyndme; 257 8-tetrachtorodrbenzo-p-dioxrn (TCDb): 
tetrahydrofuran: theophylline: o-tolurdme; tolyltnazoie; trrbutyltm oxrde; tnmethylbenzenes: 
tnmethylpyndine: tnphenyl phosphate 

Alachlor: aldicarb: aldtcarb + methomyl; aldnn: amben; atrazlne: benefln: bromacrl: 
butachlor: captan: carbar-yl; carboturan: chlordane: 2.4-0~~ DOT. diazmon: drcamba; 
dreldnn: dmoseb: drthane. endnn:’ ferbam; folpet: guthlon: heptachlor: heptachlor epoxrde; 
hexachlorobenzene (HC8); kepone: lindane;’ malathron; maneb: methoxychlora 2.methyl-4. 
chlorophenoxyacetrc acid (MCPA); mrrex: mtralrn: paraquat; parathron; 
pentachloronrtrobenzene (PCNB): pentachlorophenol (PCP): phorate; propachlor: propaml: 
propazrne, srmazrne: 245-T. thtram; toxaphene? 2.4,STP silvex:’ tnffurakn: zrneb: warn 

Carbon chloroform extract, or1 and Qrease, orgamc nrtrogen. petroleum hvdrocarbcrns, total 

r)ther 

_ 
organrc carbon 

Total oraanrc halooen. !otal tnhalomethanesa 

dContamrnant also regulated hy EPA. 
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Table 8: The Total Number of Nuneric Prtmmy Swondary - Total 
Groundwter Standards by State Stat0 standards. standards. numbor 

Alaska 21 12 39’ 

Armna 22 0 22 
CallfornlaD . . . 

Colorado 20 11 42 

Florida 22 12 43 

Georgia 22 0 22 

Idaho 22 12 35 

llllnols 17 10 46 

Maine 22 9 33 
Maryland 14 0 14 

Massachusetts 21 7 28 

Minnesota 12 10 25 
Missouri 17 6 47 

Montana 22 0 25 

Nebraska 19 8 28 

New Hampshtre 22 12 38 

New Jersey 16 11 39 
New Mextco 11 8 41 

New York 16 8 190 

North Carolma 20 6 30 

Oklahoma 0 0 36 

South Carolma 21 12 33 

Texas 22 12 35 

Vlrgwva 15 4 36 
Wlsconsln 16 11 63 

Wyommg 12 8 29 

Total 444 Ia9 1.01s 

‘SubstancaS on the 1151 ot EPA primary or secondary standards tar .yhlcn the state had a slandara 

‘The lolal number’s unknown Calttorn!a s standards are set regmally and da not apply !dLhe enme 
State Calltorma s ottlc~als did not provide coplea of any standards 
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Figure 2: krrstivs Standards by Criteriona 
. 

“.ml 10 hull.” hUlrn 

0 5 ra 15 20 25 30 II 
Nwnbu 0‘ slat.. 

aThls questtcn .+as addressed only lo the 38 respondents whose states had 
narrative sfanadras 
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toxic or hazardous substances into groundwater (in contrast to 

the numeric standards' specification of levels of contaminants 

that were permissible). Some state-standards made general 

reference to EPA's drinking water or surface water standards (and 

allowed for future standards EPA may adopt) or to existing or 

background levels of contaminants in ambient groundwater (thereby 

covering contaminants not naturally present or present at a 

specific level). Many of these standards seemed to cover the 

same situations that were encompassed by specific numeric 

standards. 

The groundwater standards were applied to groundwater in a 

variety of ways. Many states simply applied their standards to 

all groundwater; others specified their application to specific 

types of groundwater. Many states applied the standards to 

groundwater as a source of drinking water, while another large 

group of states seemed concerned most with the groundwater around 

the places where contaminants were likely to be discharged. 

Several states based the application of their standards on some , 

classification scheme or applied them only to groundwater of a 

certain quality or to sole-source aquifers. 

Eleven of the 26'states had adopted numeric standards since 

early 1983, only 2 since late 1985. Several other states were 

considering the adoption of numeric standards. Our data suggest 

that between 40 and 220 numeric standards were being added each 

year across all states, with lower numbers in the last 2 years 
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and most Ot the new standards adopted by states that previously had 

none. At this rate, It could take as long as 4U years to adopt 

numeric standards ln all states for. halt of the contaminants now 

regulated in at least one state. The slow pace at which the states 

are adopting standards raises the question of whether protection 

from contamlnatlon 1s adequate. 

Dltferences in State Groundwater Standards 

Each state with numeric standards seems to have relied to a 

great extent on the tederal drinking water standards. Approxi- 

mately b2 percent of the states' numeric standards corresponded to 

tederal drinkrng water standards. However, adoption of the 

tederal standards was not treated as an absolute rule. On the 

average, states with numeric standards adopted 18 of the 22 

federal primary standards and 8 of the 12 secondary standards. 

The most notable differences from the tederal list were 

some states' omission of EPA's blologlcal, radlologlcal and 

physlcal standards. Five states with numeric standards . 

did not Include any ot EPA's secondary standards. 

We found several differences from the levels of contamzna- 

tion permitted In the kederal standards, including some ln states 

that adopted groundwater standards by reference to their drlnklng 

water standards. Many differences appeared In the states that 

adopted their standards some time ago and have not updated them; 
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the levels set in these states may not reflect the latest 

information on the contaminants. Notwithstanding, some states 

have based levels that are different -- higher for some standards 

and lower for others -- on the specific consideration of appro- 

priateness of the federal standards to conditions in the states. 

In general, state officials believed that the federal drinking 

water standards could be used as the basis for ambient numeric 

groundwater standards if some consideration were given to (1) 

uses of groundwater other than for drinking, (2) natural back- 

ground conditions and, (3) social and economic costs in protec- 

ting groundwater to a specified level. 

Across the 20 states that adopted standards for contaminants 

not included in the federal drinking water standards, we found 

very little consistency as to which other contaminants were 

included. Beyond those on the EPA list, an additional 226 

contaminants were included in 386 state standards, an average of 

fewer than 2 standards per contaminant. In most of the states, 

it appears that the additional standards were not based on the . 
actual detection of contaminants. There is apparently a much 

greater likelihood that the standards that were adopted more 

recently were based on contaminants actually detected or posing a 

demonstrated threat. A large portion of these recently adopted 

standards regulated volatile organic compounds and, in some 

western states, certain types of radiological substances. No two 

states had the same set of numeric standards (except states that 

incorporated the federal standards by reference). Despite this, 
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a large majority of state officials were, for a variety of 

reasons, in favor of interstate consistency for groundwater 

standards. (See Figure 3.) 

A similar variability appears widespread with respect to 

narrative standards, for which the states have no federal example 

to follow. These standards provide case by case criteria, and 

the criteria vary considerably from state to state. Nonetheless, 

narrative standards do seem to adhere to an overall structure, 

specifically covering the discharge of certain amounts of 

contaminants into groundwater and affecting how the groundwater 

can be used. These standards give the states considerable 

flexibility in protecting groundwater but may be unevenly 

applied. 

No factor seems directly linked to the establishment of 

numeric or narrative standards or both. The existence of 

standards -- or conversely, the absence of standards in 16 

states -- did not seem to be related to the types of groundwater 
. 

problems within a state or the extent to which a state relied on 

groundwater for its drinking water. The best explanation, one 

that has been posited in the literature, is that the development 

of standards is based on the political orientation of a state. 

In other words, it appears that a concern about potential 

groundwater contamination leads to the implementation of protec- 

tive measures that invariably reflect some standard of acceptable 

groundwater quality. Figure 4 details the reasons our respondents 



Figure 3: b!easons For and Against Consistency &teen the States M bmbient Gromdvater Standardsa 

FO, c*nrmt.nc” 

Figure 4: Reasona for Not Hevlng Numeric Standardsa 
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gave for not having numeric standards. 

Most states that had numeric standards also had narrative 

standards, but not vice versa, raising the question of whether 

there might be a trend toward using narrative standards rather 

than numeric ones. The states generally had the authority to 

develop groundwater standards and did not seem to need specific 

legislation in order to enact groundwater standards, particularly 

numeric standards. Some states were in the process of developing 

or considering the development of standards, although some of 

these had been slowed by technical or informational constraints. 

However, some states seemed to believe that numeric standards are 

not the best choice and that narrative standards should be used 

instead. 

We found that groundwater programs with standards appeared 

in states where responsibility for groundwater protection was not 

assigned to a lead agency, where groundwater protection plans had 

not been developed and where they were not independent of the , 

groundwater protection policy that had been established. This 

runs counter to predictive relationships involving these indica- 

while these indicators may well describe what 

a state, our data do not support the idea that 

quisites for developing groundwater standards. 

tors that have been hypothesized in the literature. That is, 

is happening with 

they are prere- 

in 
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The States' Standard-Setting Processes 

Most of the states with numeric standards did not have well- 

developed procedures for setting their standards by themselves. 

Respondents from only a few states indicated that their states' 

procedures could be considered well-developed; the remainder 

indicated that they relied substantially on the federal govern- 

ment or others for primary information concerning contaminants. 

Most of the states involved the public in the standard-setting 

activities, primarily to ascertain whether there was sufficient 

public support for the establishment of standards. For most of 

the states, the major activity seemed to be the development of 

conditions for permits and responses to contamination incidents. 

In this regard, it appears that the states relied to a great 

extent on permit holders to demonstrate that their activities 

would not violate standards. Table 9 characterizes the proced- 

ures for setting and applying standards. 

The major limitations on the standard-setting process were 

resource constraints, including insufficient finances and 

technical and support staff, along with a perceived inadequacy of 

information from the federal government. (See Figure 5.) For 

these reasons, officials from some states believed their states 

would have a difficult time implementing standards for 100 

contaminants, as has been proposed in some legislation. 
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Table 9: The Number of States Using Nine Procedures in Setting and Applying Standards 

Extent of us3 
Little or 

Type of procedure Some Moderate Great 
VefY 

none great 
ldentrfy possrble addrtrons to a lrst of contamrnants 10 6 5 4 5 
Assess rusks, rncludrnq effects on health costs and benefits and techmcal 
feasrbtlrty and practkxibrlrty 7 8 6 4 5 
Obtatn rnformatron on the envrronmental source and fate of a substance and 
measures for mrnrmtztng Its concentratton rn groundwater 5 7 11 4 3 
Develop proposed standard from extsttng federal or state standards 3 0 3 a 15 
Develop a standard from medical evrdence. such as dose response 11 a 4 2 4 
Prepare a document proposrng a standard. present evrdence. and request 
oublrc comment In ? c; ? 7 .- ” u 

Hold pubk hearings or otherwrse obtain public comment 4 4 5 5 11 

Develop condrtrons for permrts to ensure a standard IS not exceeded 3 2 6 10 9 

Develop responses to exceedrnq a standard 4 2 9 lfl i 

‘This questlon was addressed Only to the 41 States wth numenc or narrallve standards Many of Ihe 
states with narratm standards only chose not to respond to th!s questlon Thirty respondents answered 
fhe questlo” 
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aResponaents could Inalcate more than one type of constrarnt. 

IO 

. 
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It appears that 20 of the 26 states with numeric standards 

had relatively minimal standard-setting processes and relied 

primarily on federal drinking water or surface water standards, 

substantially incorporating them as state numeric groundwater 

standards either by reference or without referring to ground- 

water. Five of the 6 remaining states seemed to have consider- 

ably stronger standard-setting procedures. 

In the more advanced states, procedures for identifying new 

contaminants to add to the list of numeric standards were fairly 

consistent. They relied to a great extent on the detection of 

contaminants through monitoring. At least 2 states made use of 

such information as data on the use of chemicals and land-use 

records to augment their ability to identify likely contaminants. 

Once the threat of particular contaminants had been recognized, 

these states based their priorities for setting standards on an 

assessment of their relative threat. These states used federally 

developed evidence for setting levels for standards when such 

information was available. When it was not, they set the levels . 
themselves, using procedures specified in regulations or laws and 

usually taking uncertainty factors into account. There would be 

considerable duplication of effort across the states in develop- 

ing this information for contaminants for which information was 

not available from other sources. 

The lack of available information for setting standards 

seemed to represent one of the biggest problems for state 
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officials. They reported that they did not have the resources to 

gather primary medical and chemical information on contaminants. 

Their belief is that much of this type of information should be 

provided by the federal government, preferably through a single 

source, such as a criteria document. They did not believe that 

the information they were presently receiving was adequate and in 

many cases thought that the federal government had a primary 

responsibility for providing specific information. 

The information state officials thought was most important 

to receive concerned the effects of the contaminants on health 

and existing guidelines and standards pertaining to these 

contaminants. Their view was that states did not have the 

resources or the technical skills to develop toxicological data 

or information on risks to health or effects on health, seemingly 

relying as much as possible on federal sources, preferably 

guidelines and standards. The respondents to our survey viewed 

as important other information specific to contaminants, includ- 

ing information on the environmental fate of contaminants, . 

analytical chemistry, human exposure, the technological feasibil- 

ity of controlling contaminants, and monitoring methods. Most of 

our respondents seemed to believe that criteria documents would 

be a useful vehicle for these types of information. However, 

they also seemed to believe that the states can obtain necessary 

information on the potential sources of contaminants and assess- 

ments of their threats within the states. The gap between what 

the states needed when we made our survey and what they received 
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seemed to be rather large. 

The Application of Standards 

It is very difficult to know precisely how the states’ 

standards were used. However, our study does allow us to 

identify the principal areas where they were used. Figure 6 

characterizes the states' use of groundwater standards. The 

standards were used in most states to trigger enforcement and to 

assess permit performance for those who might discharge contamin- 

ants. In addition, the standards were used to define the level 

of protection a state intended to achieve, indicate safe levels 

of contamination, establish preventive programs, and establish 

goals for remedial actions. However, how the states actually 

implemented these objectives in state programs and how well the 

objectives were met is completely unknown at the present time. 

Groundwater standards were used in most states as a guide 

for permit applicants and for those who established allowable . 

levels of contamination under permit programs. The standards 

were also sometimes used in establishing discharge permits and in 

shutting down wells to protect the public. However, in many 

states, variances to standards were allowed for specific reasons; 

the extent to which variances weakened the force of the ground- 

water standards or permit conditions is unknown. 

The extent to which standards are used in permit programs 
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‘Thea aueslmn was adOrcSSed lo the 26 StltcS that t7sO nummc Slandards. 

30 

29 



makes it important to determine the extent to which permits cover 

discharges that may affect groundwater, how these permits are 

used in conjunction with other programs that control discharges, 

and the extent to which standards used in this way prevent or 

mitigate groundwater contamination. (See Figure 7.) A signifi- 

cant question raised by this last point is whether states with 

numeric standards experience less contamination than states with 

narrative standards or states without any standards. 

Most of the states with groundwater standards seemed to have 

monitoring programs, apparently recognizing that groundwater 

standards would be largely meaningless without monitoring. (See 

Figure 8.) Groundwater standards had also been incorporated into 

groundwater classification systems, in states that had both, 

either by requiring specifically classified groundwater to meet 

these standards or by setting up different standards for differ- 

ent categories. The incorporation of standards into classifica- 

tion systems provided a concrete guide for the states in deter- 

mining the value of particular groundwater. The evolution of a . 
classification system apparently goes hand-in-hand with the 

evolution of a state's groundwater standards. Figure 9 presents 

the bases for state classification systems. 

Information States Need to Develop Standards 

Our second evaluation was designed to examine what information 

/the states need to develop technically sound standards and 
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Figure 7: State Use of Standarda in Permit Programsa 
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‘This question was addressed to the 41 states that had numeric or narrative standards; 
6 did not answer. 
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Figure 9: The Bases for State Classification Systemsa 
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whether that information is currently available from EPA. More 

precisely, we wanted to determine what types of information the 

states need to set groundwater standards, to what extent the 

information is currently available in EPA technical documents, 

whether there is a need for more information on groundwater 

contaminants and, if so, how that need can be met. Since the 

states readily adopt drinking water standards as groundwater 

standards, we were also interested in what drinking water 

standards had been set and what standards were planned for 

development. Our methodology included the use of the same survey 

mentioned earlier as well as a detailed review of technical 

documents developed by EPA. 

Information Needs 

We asked the state respondents to consider 12 information 

areas that, with the assistance of members of the Committee on 

Groundwater of the National Academy of Sciences, we had identi- 

fied as being important for setting groundwater standards. The , 

areas were: 

1. the analytical chemistry of substances, 

2. the environmental fate of substances, 

3. the presence of substances in groundwater and their 

proximity to groundwater users, 

4. the amount and location of the production and disposal 

of substances in the states, 



5. monitoring methods for contaminants, 

6. the technological feasibility of control, 

7. human exposure, 

8. the effects of contaminants on human health, 

9. existing guidelines and standards, 

10. references for further information, 

11. contacts for additional information, and 

12. how to use the information to set groundwater standards. 

The respondents from the majority of the states cited all 

but the third and fourth information areas as "moderately 

important," "very important," or "essential." They also viewed 

the federal government as the principal source of this informa- 

tion. 

Extent to Which Information is Available from EPA 

The most basic type of information that the states have 

used for setting groundwater standards is drinking water stan- . 
dards. Twenty-two drinking water standards for individual 

contaminants had been issued prior to July 1987; 20 of the 22 are 

being revised. In 1982 and 1983, EPA's Office of Drinking Water 

announced that it was reviewing 63 other contaminants for 

possible regulation. In July, 1987, EPA issued standards for 8 

of these contaminants. Consequently, we focused our evaluation 

of what information is available on the 83 contaminants which 

were being revised or newly established. Table 10 provides a 

34 



lable 10: EPA’s Statutory Datw for Regulating 83 Contakmnt.8 

Date 
June 198? 

Me 
Votatrte organtc compounds and 

fluoride 

Contaminant 
Benzene: carbon tetrachlortde. 1 2.dtchloroethane: 1 .l- 
dtchloroethylene: fluoride: paradtchlorobenzene: 1 ,1 .l- 
trrchloroethane: tnchloroethylene; vtnyl chlonde 

June 19W 

June 1989’ 

lnorganrc compound 

Organtc compound 

Mrcrobtologtcal or physrcal 
charactenshc 

lnorgantc compound 

Orgamc compound 

Arsemc. asbestos, banurn. cadmtum. chromtum, copper, lead. 
mercury mtrate, selentum 

Acrylamtde, alachlor: aldtcarb: carbofuran. chlordane: chlorobenzene. 
2.4-D. dtbromochloroproprane (DBCP). c1sl,2-drchloroethylene, 
trans.1 2-dtchloroethylene; 1,2.dichloropropane, eprchlorohydnn 
ethylene dtbromtde: lindane: methoxychlor: ortho-dtchlorobenzene. 
pentachlorophenol: polychlormated btphenyls (PC&s). 
tetrachloroethylene: toluene. toxaphene: 2.43TP. xylene 

Coliform bactena. gtardta lambka. legtonella, standard plate count, 
turbtdtty. wruses 

Anttmony. beryllium, cyantde. mckel. nttrtte.c sulfate. thalkum 

Adtpates: aldtcarb sulfone: aldtcarb sulfoxtde;’ atrazme. dalapon: 
dtnoseb: dtquat; endothall: endnn; ethylbenzene:c glyphosate; 
heptachlor? heptachlor epoxlde;c hexachlorocyclopentadlene: 
methytene chloride: PAHs: phthalates: ptchloram; stmaztne:. styrene.c 
2.3,7.8-tetrachlorodtbenzo-p-dtoxtn (TCDD), tnchlorobenzenes: 1 1 2. 
tnchloroethane; vydate 

Radtologtcal activrty or substance Beta parttcle and photon acttvtty. gross alpha parttcle actrwty radtum 
226 and 228. radon. urantum 

?ZPA ~ssueo regulations for these contaminants by July 1987 

‘Advance notrce has been publrshed for these 39 compounds: EPA proposes lo meet the requirement 
that 40 be regulated by June 1988 by addlng one compound not In the statutory l!st 

‘SubsMuted in Ihe list in Julv 1987 

. 
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list of the contaminants and EPA's statutory dates for their 

regulation. 

We reviewed EPA's published technical documents on the 83 

contaminants. In the opinion of the Director of EPA's Office of 

Groundwater Protection, this office would consider these 83 

contaminants first, were it directed to issue criteria documents 

for groundwater contaminants. Criteria documents reporting 

information on contaminants of concern are issued by a number of 

program offices within EPA. They may be prepared as background 

to a regulatory action or as general information, and they vary 

in breadth and detail. EPA does not issue criteria documents on 

pollutants as contaminants of groundwater resources. 

We identified 247 documents that deal with 1 or more of the 

83 contaminants. We examined them for the 12 types of informa- 

tion applicable to setting groundwater standards. Some informa- 

tion areas were fairly well-covered for the 83 contaminants. 

However, we identified a substantial gap between what is current- * 
ly available on the 83 contaminants and what would be needed if 

groundwater standards were to be developed. That gap was the 

most significant for 8 of the 83 contaminants; we found no - 

information for these 8. For an additional 15 substances, fewer 

than 6 of the 12 areas were covered. We found no information on - 

how to set groundwater standards. We also found that no collec- 

tion of documents (or document series) for a single contaminant 

covered all 12 areas of information. 
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If the states are to set technically sound groundwater 

standards, they will need more information from EPA or elsewhere. 

Working with current information resources is difficult because, 

although many of the 247 EPA documents provide some information 

related to groundwater contaminants, no single document series is 

devoted specifically to groundwater contaminants. A substantial 

effort would be required to synthesize information for any one 

contaminant. 

As mentioned earlier, we found that 260 substances are 

regulated by one or more states as groundwater contaminants. 

There is a significant difference between that number and the 

number of contaminants regulated as drinking water contaminants. 

If EPA meets the timetable set out in the Safe Drinking Water Act 

Amendments of 1986, and sets standards for the 83 substances, the 

gap will be narrowed. However, there will very likely still be a 

gap between the number of groundwater contaminants the states are 

concerned with and the number that EPA regulates as drinking 
. 

water contaminants. Therefore, the states' requirements for 

information upon which to set groundwater standards cannot be 

fully met by the information to be developed by EPA in the near 

term. 

The Need for More Information and How It Can Be Met 

In the absence of a federal program to establish groundwater 
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standards, 41 of the 57 respondents have set their own numeric or 

narrative standards for some contaminants. (The median number of 

contaminants regulated by state statute is 35.) Many state 

officials believe they are prevented from effectively setting 

standards by a lack of information on groundwater contaminants. 

When the states do proceed on their own, they often duplicate one 

another's efforts in collecting and analyzing information. A 

substantial gap exists between the information requirements of 

the states for setting groundwater standards and the information 

that is available from the federal sector. Additional informa- 

tion about contaminants should be developed and disseminated if 

state standards are to be developed in an efficient and tech- 

nically sound fashion. 

Because information on given contaminants is often dispersed 

in several different documents, it is harder to use and some 

information may be overlooked altogether. The states' standard- 

setting programs would benefit most from a single, centralized 

reference source for groundwater contaminants--that is, a 

criteria document series. The Environmental Protection Agency is 

clearly the appropriate organization to develop such information. 

EPA has a history of serving as a reference source for 

drinking water, surface water-, and other regulatory areas. In 

addition, EPA has some regulatory responsibilities for ground- 

water, has developed and provided a national groundwater protec- 

tion strategy to state governments, and continues to work closely 
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with the states. During fiscal years 1985 and 1986, EPA dis- 

pensed approximately $14 million in grants to assist the states 

in designing and implementing gr0undwate.r protection programs, 

many of which rely on EPA's standards. EPA recognizes the use of 

standards as tools for establishing specific goals for ground- 

water protection, determining compliance with and enforcing those 

goals, and assessing the success of protection programs. 

Providing the information the states need to establish ground- 

water protection standards would be consistent with EPA's current 

goals and efforts. 

Finally, we do not believe that groundwater criteria 

documents should necessarily be established for the contaminants 

that EPA has proposed to regulate under the drinking water 

program. The risks that some substances pose for groundwater may 

be different from the risks they pose for drinking water. 

We recommend that EPA establish a criteria document program 

specifically for groundwater contaminants. The groundwater , 

contaminants addressed should be those that pose the greatest 

risks. 

This concludes my remarks. I would be happy to answer any 

questions you might have. 
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